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FfowabSe polyester molding compositions & - ev^, -•> r 

Description 

5 The invention relates to thermoplastic molding compositions comprising 

A) from 1 0 to 89.89% by weight of at least one thermoplastic polyester 

8} from. 0,01 to 50% by weight of a highly branched or hyperbrahched polyester of 
10 AxSy type wham % is at least 1. 1 and y is at least 2. 1 

C) from 0 to 60% by weight of other additives, 

whe re the total at the percentages by weight of components A) Xo C) is 100%. 

15 

The invent m n further relates to the use of the inventive molding com posit! on s f of 
producing fibers, fi!m$ t or moldings of any type, and also to the moidmgs thus 
obtainable. 

20 To improve fiowahlliiy, low-m olecula r-weig hi additives are usually added to 

semfcfystaHlne thermoplastics. However; the action of these additives is subject to 
severe restriction, because, for example, the fafrdff in rtebhamcaf properties becomes 
unacceptable when the amount added of the additive exceeds a certain level, 

25 Dendhiic polymers wfih a perfectly symmetncal structure, referred to as dendhmsfs, 
can be prepared starting from: a certir&l molecule' by controlled stepwise llnkiog;, two or 
more at a time,, of dffuocitona! or higher polyfunotlonal monomers, to each monomer 
already bonded. With each linking step there is exponential growth in the number of 
monomer end groups (and hence of linkages), and polymers are obtained which have 

30 treelike structures, ideally spherical, whose branches each contain exactly the same 
.number of monomer units. On the basis of this perfect structure the polymer properties 
are advantageous;; for example, a surprisingly Sow viscosity Is observed , and also a 
high reactlyity } owing to the high number of functional groups on the surface of the 
sphere. The preparation, however; is complicated by the fact that at each linking step 1 

35 is necessary to introduce protective groups and remove them again, and purifying 
operations are necessary, which is why dendnmers are normaHy prepared only on a 
laboratory scale. 

With rndustnaf processes it is possible, however, to prepare highly branched or 
40 hy perforan ched poly mors , These polymers, in additio n to; perfect dendritic structures, 
also feature linear poiymer chains and unequal polymer branches, although this does 
not substantially impair the polymer properties as compared with those of the perfect 
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dehdnmers. Hypsrforanched polymers can be prepared fey two synthesis routes, known 
as AB a and Ax ^ By. Here, A* and 8* are different monomers and the indices x and y 
are the number of functional groups present m A and B respectively, m other words the 
functtanality of A and 8. in the case of the A&s route a trifunc^ionaS monomer having 
5 one reactive group A and two reactive groups B is converted into a highly branched or 
hyperbranched polymer in the case of the A* * By synthesis, depicted using the 
example of the A§ ■+ synthesis, a drfunetionai monomer A 2 Is reacted with a 
tnfuncfional monomer The initial produot M a 1:1 addyct of A and S having on 
average one fynctionai group A and two functional groups B t and this adduct can then 
10 likewise react to give a highly branched or hyperbranched polymer, 

WO-97/45474 discloses thermoplastic compositions which cornprise dendhmenG 
polyesters in the form of an AB 2 motecuie< Here, a poiyhydric .alcohol as core molecule 
reacts: mifi .41 methyl pf opion \c bcM as AB 2 molecule to give a dendHmeno poSyester, 
15 This contains only OH functionalities at the end of the chain. Disadvantages of these 
..mixtures: are the high glass transition temperature of the dendhmehc polyesters, the 
comparatively complicated preparation process, and especially the poor sofub&ty of the 
dendorners in the polyester matrix. 

20 According to the teaching of DE-A 101 32 928, the Incorporation of branching agents of 
this type by means of compounding and solid-phase post-condensation improves 
mechanical properties (molecuSar weight increase) . Disadvantages of the process 
variant described are the long preparation time and the disadvantageous properties 
previously mentioned. 

25 

The present Invention was therefore based on the object of providing thermoplastic 
polyester molding compositions, which have good fiowabi)% together with good 
mechanical properties, 

30 Aocordingiy. the molding compositions defined at the outsat have been found. 
Preferred embodiments are given in the subclaims 

The Inventive molding compositions com prise, as component (A), from 1 Q to 99. 99% 
by weight, preferably from 30 to 99,5% by weight, and In particular from 30 to 99- 3% by 
35 weight, of at least one thermoplastic polyester other than 8). 

Use is generally made of polyesters A) based on aromatic dicarboxyfc acids and on an 
emphatic or aromatic dlhydroxy compound. 

40 A first group of preferred poiy esters Is that of poiyalkyiene terephtha1ates : in particuiar 
those having from 2 to 10 carbon atoms in the alcohol moiety. 
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PoiyaiRyiene ferephthaiafes of this type are known per se and are described in the 
^terature. Their main chain contains an aromatic ring which derives from the aromatic 
dlcarboxyllc acid. There may also be substituiion In the aromatic ring, e g. by halogen, 
such as chlorine or bromine, or by CH^ajfey!, such as methyl ethyl, Isp- or n-propyt 
5 or n~, mo* or tert-butyi 

These . polya! %f ene terephthalafes may be prepared by reacting aromatic dlcarboxyilc 
acids; or their esters or other ester-forming derivatives, with agnatic dihydroxy 
compounds in a manner known per se. 

iO 

P referred dicarboxyi io acids are 2 , B-na pht ha lenedicarboxyiic acid, tarepMhalic acid 
and isopMhalio acid , and mixtures of these . Up to 30 mof% 5 preferably not more than. 
1 0 mof%< of the aromatic : dicarboxyifc apid^ may be replaced by aliphatic or 
pydlo^phafe dioarbox^lc; aefc&s* such &&. adipio acid, azefaic acid, sehaao acid, 
15 dodeoanedioic acids and cydohexanedicarboxylic acids. 

Preferred ailphatic dihydroxy compounds are diofs having from 2 to 8 carbon atoms, in 
particular 1:2-eihanedfo! r 1.3-propanediol, 1 } 4-butanedioi 1,6^hexaned8o! : 1.4- 
hexanedi.ol, 1 ; 4~cyc!ohexaned!oL 1 : 4-eyclohexanedimethanoi and neopentyi glycol 
20 and mixtures of these . 

Particularly preferred polyesters (A) are poiyaSkylene terephthafates derived from 
alkan.edlols having from 2 to 6 carbon atoms Among these, particular preference is 
given to poiyethyiena terephthalate, polypropylene terephthaiafe and poly butytene 
25 terephihalate, and mixtures of these. Preference Is also given to PET and&r PBT 

which compose, as other monomer -units, up to 1% by weight preferably up to 0.75% 
by welg hi , of 1 r 6-!iexanediol and/or 2~methyi-1 , 5-penta nedi hi 

The viscosity number of the polyesters (A) js generally in the range from 50 to 220, 
30 preferably from 80 to 180 (measured in 0 5% strength fey weight solution in a phenoi/o- 
dichlorobenzene mixture in a weight ratio of 1:1 at 25^} in accordance with ISO 1628. 

Particular preferenoa is given to polyesters whose carboxyi end group content Is up to 
100 mval/kg of polyester, preferably up to 50 mvaj/kg of polyester and in parti^uiar up to 
35 40 mval/kg of poiyester, Polyesters of this type may he prepared, for example, by the 
process of DE-A 44 01 055, The carfcoxy! end group content Is usually determined by 
1 ftra&on methods (a. g . poten tiomet ry) , 

Particularly, preferred' molding compositions comprise, as component A), a mixture of 
40 polyesters other than PST, for example polyethylene terephthalate (PET). The 

proportion of the polyethylene terBphthalate, for example, in the mixture is preferably 
up to m%. by weight, Jn particular from 10 to 35% by weight, based on 100% by weight 
of A). 
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It is also advantageous to use recycled PET materials (also termed scrap PET) if 
appropriate mixed with potya^kyiene terephthafates, such as PB1\ 

Recycled materials are generally: 

5 

1) those known as post-industrial recycled materials: these are production wastes 
during polycondensation or during processing, e.g. sprues from injection molding, 
start-tip materia! from injection molding or extrusion, or edge trims from extruded 
sheets or films, 

10 

-2} post-consumer recycled malerlals: these are plastic items which are collected 
and treated after utilization by the end consumer. Blow-molded PET bottles for 
mineral water, soft drinks and juices are easily the predominant items in terms of 
: quantity 

15 

Both types of recycled materia! may be used either as ground material or in the form of 
pellets: In the latter case, the crude recycled materials are separated and purified and 
then melted and palletized using an extruder, This usually facilitates., handling and free 
flow, and metering for further steps in processing, 

20 

The recycled materials used may either be pefietized or In the form of regrind. The 
edge length should not be more than 10 mm, preferably less than 8 mm. 

Because polyesters undergo hydrolytic cleavage during processing (due to traces of 
25 moisture} it is ad^feabte to predry the recycled matenaL The residual moisture content 
after drying is preferably <0>2%, In .particular <0.05%; 

Another group to be mentioned .is that of fully aromatic polyesters deriving from 
aromatic dlcarhoxyiic acids arid aromatic dihydroxy compounds , 

30 

Suitable- aromatic dicarboxy lie acids are the compounds, previously mentioned for the 
polyalkylene terephihalaies:. The mixtures preferably used are made from 5 to 
100 mof% of fsophthafic acid and from 0 to 95 mo\% of terephthaNo add, in particular 
from about 50 to about 80% of terephtha&o acid and from 20 to about 50% of 
35 Isophthalic acid. 

The aromatic dihydroxy compounds preferably have the formula 

\— / L \— :/ Jm 

40 

where Z is aikyiene or eycloalkylene having up to S carbon atoms, arylene having up to 
12 carbon atoms, carfeonyll sulfonyi oxygen or sulfur, or a chemical bond, and m is 
from 0 to 2, The phenylene groups of the compounds may also have substitution fay 
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C :-C^alkyior alkoxy and fluorine, chlorine or bromine. 
Examples of parent compounds fer tilise compounds are 

dl(hydraxyphenyBaikane ? 
diChydroxyphenytjoyd^ 
di(liyd roxy phenyl) sulfide* 
d!(hydroxy phenyl) ether, 
10 ds(hydroxyphenyf) ketone, 
dIChydroxyphenyn sulfoxide, 
a ; a-dKhyd^ 

di(hydr0xyphenyi) sulfone, difhydroxybenzoyijbenzene, 
resardnol, and 

15 hydroquinone, and also the ring-alkylated and hng-haiogenated derivatives of the$e> 

Among these, preference is- given ..to 

4,4 > "<i^hydroxyhfphenyL 
20 2,4-^(4 Hhydroxyphe^ 

a ; a-d?(4-hydroxy phenyi}-p-diisopropylbenzene : 
2<2^K3'~metNy^ and 
2 , 2~di{3 -Ohio ro^ 

25 and m particular to 

2 dl (4 -hydroxy phenyOpropane 
2 orodi hydroxyphenyl)propane, 
1 <1— dl{4 3 — hydroxypheny1)cyolohexaney 
30 3 f 4^djhydroxybenzo;phan.one, 

4,4 > -d^ydroxydtphenyl suifone and 
2 } ;2r^i;^ 

and mixtures of these. 

35 

It Is, of course, also possible to use mixturBS of polya!^ 

aromatic polyesters These generally com prise from 20 to 98% by weight of the 
poiyalkylene terephthalate and from 2 to 80% by weight of the fully aromatic polyester 

40 ft is,- of course, also possible to use polyester block copolymers; such as copolyether- 
esters. Products of this type are known per se ami are desonbed In the literature, e g, 
in US-A 3 851 014 Corresponding products are also avaHable commaroially, e.g. 
HytreP (OuPont). 

45 Aocording to the invention, polyesters include: haiogen-free polycarbonates, Examples 
of sultabte . halpgan-free polycarbonates a re those based on diphenols of the formula 
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where . Q Is a single bond, Ci-Cg-a!ky1ene v C 2 -C^s!kyildene v G^^^^yotoalkylidene, 
5 G s -G<^ary|ane, or -€K -S- or -SOr, and m is a whole number from 0 to 2. 


The phenylena radfcais of the diphenote may ateo have subsStu©nts ; such as Gr~ 
aikyi or C^C^alkoxy, 

10 Examples of preferred dlpheiiofs of the formula am hydmqulnone, resorclno!,. 4 } 4'— 
dshydroxybiphenyl, 2 3 2-bis{4-hydfoxypheny!}propane : 2 > 4-bls(4-hydroxyphenyQ— 2— 
methylbutane and 1 > 1-bis(4^ydroxyphenyl)cyel0h6xane. Particular preference Is 
given to 2 ; 2~&[^ 1 f 1;~bi#^ 

and also to 1 5 -.1~bi^ 

IS 

Either homapolycarbonates or oopolycarhonates are sutabie as component A, and 
preference is given to the eopofy carbonates of hispheno! A, as well as to bispheno! A 
horoopcMyrner 


28 Suitable polycarbonates may be branched in a known manner-. speoiflcaHy by 

incorporating GJQ§ to 2,0 mo!%, based on the total of the hi phenols used, of at feast 
infunctidnal compounds, for example those having three or more phenolic OH groups. 

Polycarbonates which have proven partlcuiady suitable have relative viscosities of 
25 from 110 to 1 SO, In particular from 1.25 to 1 .40 This corresponds to an average molar 
mass (weight-average) of from 10: GOO to 200 000 g/mol, preferably from 20 0Q0 to 
80 OOO g/moL 

The diphenois of the formula are known per se or can be prepared by known 
30 processes. 

The polycarbonates may, for example, be prepared by reacting the diphenols with 
phosgene in the Interfacia? process, or with phosgene m the homogeneous-phase 
process {known as the pyridine process) , and In each case the desired molecular 
35 weight may be achieved in a known manner by using an appropriate amount . of known 
ch aln terminators . (In relation to pQlydiorganosiloxa ne-contai ni ng poly ca rbonates see; 
for exam pie, DE— A 33 34 782). 
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Examples of suitable chain termi nators are . phenol, p^rt-b.utyiphenol, or else long- 
chain alkylphenols :t such as 4~<1 ? 3^etram^ 005, or 
monoalkyi phenols, or diaikyiphenoSs with a total of from 8 to 20 carbon atoms In the 
alkyrsuhstltuents as in DE-A-35 08 472, such as p-nohyiphenyt 3,5^Mert~ 
5 butyiohenol, p-tert-octylphenof, p-dodecylphenol, 2-{3 ? S-dimethyiheptyl)pheno^ and 
4~{3, S-dimeihy I hepty i) phenol . 

For the purposes of the present invention, halogen-free polycarbonates are poly- 
carbonates made from halogen-free biphenols, from halogen-free chain terminators 

10 and, if used, halogen-free branching agents, where the content of subordinate amounts 
at the ppm level of hydroiyzahle chlorine, resulting, for example,, from the preparation of 
the polycarbonates wtih phosgene in the jnterfacial process, Is not regarded as mehtlng 
the term halogen-cdntalnlng for the. purposes of the Invention; Polycarbonates of th is 
type w^th contents of hydrolyzabie chlorine at the ppm level are halogen-free 

15 polycarbonates for the purposes of the present Invention. 

Other suitabte components A) which may b$ ..mentioned ^re amorphous polyester 
carbonates, where during the preparation process phosgene has been replaced by 
aromatic dlcarboxy lie acid - units*, such as isophthalte acid and/or tarephthalic apld units. 
20 Reference may be made at this point to EP-A 71 1 8.10 for further details. 

EP-A38S 81 8 describes other suitabie copolycarhonates having cycioaSkyl radicals as 
monomer units. 

25 it is also possible for blsphenp! A to be replaced by bisphenol TMQ. Polycarbonates of 
this type are obtainable from Bayer w^th the trademark APEC NT®, 

Thelnventlve molding conipositions comprise, as component B); from 0.01 to 50% by 
weight, preferably from 0.5 to 20% by weight, and in particular from 0 7 to 10% by 
30 weight, of a hyperbranched poiyester of A x By type, where 

x is at least 1,1, preferably at least 1 ,3, in particular at least 2 
y is at feast 2. 1 . preferably at least 2,5, in pappufer at least 3,. 

35 Use may aSso be made of mixtures as units A and/or 8, of course. 

An. A x B y -type polyester m a condensate composed of an afunctional molecule A arid a 
y-functional molecule 8, By way of example* mention may be made of a polyester 
composed of adlpjc add as molecule A (x 2) and glycerol as molecule B £y - 3). 

40 

For the purposes of this Invention, hyperbranched polyesters are non-crosstinked 
macromoiecutes having hydroxy groups and earboxy groups, these having both 
•structural. and molecular no n-uoiformity. Their structure may firstly be based on a 
central molecule in the same way as dendnmefs, but with norvunfomi : chain . length of 
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the branches. Secondly, they may also have a ii near 'Structure with afunctional pendant 
groups, or else tHey combine the two extremes, having linear and branched molecular 
portions. See also P j, Ffory, J. Am, Cham, Sec, 1352, 74, 2718, and R Frey at aL 
Chem. Eur J. 2000, 0, No, 14, 2499 for the definition of dencinrnerlc and 
5 hyperbranched polymers. 

^Hyperhranched* in the context of the present Invention means that the degree of 
branching (D8)< le. the average number of dendritic linkages plus the average number 
of and groups per molecule, Is from 10 to 99.9%, preferably from 20 to 99%, 
10 particularly preferably from 20 to 96%. 

'■Dendrtmer" ?n the context of the. present in vention means that the degree of branching 
is from 99.9 to 100%. See H Frey et aL s Acta Peiym. 1997, 48, 30 for the definition of 
"degree of branching" 

1 5 The degree of branch ing (08) of the compou rids In .question is defined as 
OB ^ x 100 %, 

20 

(wham T Is the average number of terminal monomer units, Z the average number of 
branched monomer units and k the average number of linear monomers? nrts in the 
macromoieeutes of the respective compounds) . 

25 Component 8} preferably has an of from 300 to 3D 000 gimal, m particular from 400 
to 25 000 gimoi and very particularly from 500 to 2G 000g/mot 5 determined by means 
of gPq, PMMA st&nd&rti, dlmefhylaoetamide eiuenf . 

8) preferably has an OH number of from 0 to 600. mg KOH/g of polyester, preferably of 
30 from 1 to 500 mg KQH/g of polyester, in particyiar from 20 to 500 mg KOH/g of 

polyester to DIN 53240, and preferabfy a COQH number of from 0 to 600 mg KOH/g of 
polyester, preferably from 1 to 500 mg KOH/g of polyester, and in particular from 2 to 
500 mg KOH/g M polyester. 

35 The.Tg is preferably from -50°S to 14CTC, and in particular from -5.0 to 100 J> C. (by 
means of DSC, to DIN 537651 


40 


Preference is particularly given to those Gomponents B) In which at least one OH or 
COOH number is greater than 0> preferably greater than 0/1, and in particular greater 
than 0,5 
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The inventive component 8) is in particular obtainable via the processes described 
below, namely by reacting 

(a) one or more dicarboxylic acids or one or more derivatives of the same with one or 
5 more at least trihydne alcohols 

or 

(b) one or more tricarboxylic acids or hig^^ adds or one or mora 
1 0 derivatives of the same with one or mora d ids 

in the presence of a solvent and optronaliy in the presence of an Inorganic, 
organonietalite, or low-moteoular-weight organic catalyst, or of an enzyme. The 
reaction in so! vent Is the preferred preparation method . 

15 

For the purposes of the present invention, highly functional hyperbranohed polyesters 
have molecular and structural non-uniformity. Their molecular non~unrformfty 
distinguishes them from dandrimers, and they can therefore be prepared at 
considerably lower cost 

20 

Among the dlcarboxyfic adds which can be reacted according to variant £a) are, by way 
of example, exalte add f malonlc aold s succinic acid t giutaric add, adlpio add, pimelfc 
acid, suberic add, asel ale acid, sebacic acid. undecane-a^>-dlcarboxyilc add, 
dodecane-a.^-djcarboxyNc acid, ds~ and; trans-cyclphexane-1 ,2-dlcafboxySlc acid, ois- 
25 and trans-cydohexane-t } 3-dIearboxyiic acid, cis- and trans-cyclohexane-1 4- 

dicarboxylic acid v cis- and trans-cyclopentane-l ^-dioartooxySic acid, and ds- and trans- 
eye? openta ne- 1 5 3*dicarboxyUc acid, 

and the above-mentioned dioarboxylio acids may have substitution by one or more 
30 rad teals selected from 

CirOia-al&yl groups, such methyl ethyl, n-propyf, isopropyl, n-butyl, isobutyl, sec- 
butyl, tert-butyl, n-pentyf, isopentyi, sec-penty^ neopeniyi ? 1 5 2-dimethylpropyL isoamyl, 
n-hexyi, isohexyl, seo-hexyi n-heptyl, IsohaptyL n-octyi, 2-ethylhexyl n-nonyl and 
35 decyL 

C^G^cydoalkyi groups, such as cydopropyt eyefobuiyt cyolopontyi cydohexyl, 
cycioheptyl cydoootyL cyotononyl cydodecyi cydoundecyl and cyclododecyl; 
preference Is given to cydopentyl, cyolohexyl and Gycloheptyf; 

40 

aikyfene groups, such as methylene or eihyildene, or 
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C^Ci^aryl groups, such as phenyl, 1-naphthyS« 2-naphthy! s 2~anthryl ? 8- 

anthryL 1-phenanthry^ 2-phenanthryi, 3-phenanihryl 4-phenanihryL and S-phenanthryL 
preferably phenyl, i-naphthyl, and 2-naphthyi s parijcufatfy preferably phenyl. 

5 Examples which may be mentioned of representatives of substituted dlcarboxyfic adds 
are: 2-methy ImaSp nie add, 2-ethylmatenic acid, 2-pheny Imatpnic. acid, 2 -methyls .uccrnic 
acid, 2-eihylsucdnio add ; 2-pheny!succirirc &ckt itaconlc add, 3,3-dimethylgS utanc 
acid. 

10 Among the dicarboxyfe acids which may be reacted according to variant (a): am also 
ethySemcaily unsaturated acids, such as maleic mid and fumade acid, and aromatic 
dicafbpxyife adds, such as ■ phthafie acid r isophthafiq add or temphthaSic acid. 

If Is also possible to use mixtures of two or more of the aboyem^ntSoried .repres^ritatsve 
15 compounds, 

The dicarboxync adds may either be used as they stand or be used in the form of 
derivath/es. 

20 Derivatives are preferably 

the mie vent anhydrides In monomerie or e^se polymeric form, 

mono- or dlalkyf esters, preferably mono- or dimethyl asters f or the 
25 corresponding mono- or d^ethyi asters, or else the mono- and dlalkyl esters 

derived from higher alcohols, such as n-propanof v isopropanol, n-bytano^ 
isobu ta nql> tefi-bulanoS , n~penf anol n~hexanoS ,. 

and also mono- and dMnyi esters, and 

30 

mixed esters, preferably methyl ethyl esters. 

In trie preferred preparation process it Is also possible to use a mixture composed of a 
dtaarboxy lie acid and one or more of its derivatives. Equally, it-Is possible to use a 
35 mlxturB of two or more different derivatives of one or more dfcarboxyBo aolds, 

lils particularly •preferable to use succinic acid, giuiahc add, adiple add, phthaise acid, 
bophthalsc acld/te^ mono- or dimethyl ester thereof, if is very 

particular^ preferable to use adipie acid . 

40 

Exam pies of at least th hydric alcohols which may be reacted are: glycerol, butane- 
1 , 2 , 4-trioi , n~pent ane~ 1 ,2> 5-trioi, rvpentane- 1 >3, §4rml n-hexane-1 , 2 ; S~tric -1 9 n~hexa ne~ 


FFSS319 


11 

1 <2,5-triai, n~hexane~i trimethyioibutane, trimethySo.fpmpane or 
dltnmethyfolpropane, trlmethyioiethane, pentaerythritoi or dipentaerythritGi; sugar 
alcohols, such as. mesoer ythritof < : threitof, sorbitol, mannliol; or mixtures of the above at 
feast trifcydric alcohols. Ills pmferabie to use glycerol, trimethylofpropane, 
5 trirnethylofMhana, and peniaerythriioL 

Exam pies of tricarboxylic acids or poSy oarfooxyite. acids which may be reacted according 
to variant (b) are benzene- 1 ,2*44noarboxyfie acid,. benzene-1 y 3^^ 
keri^&e^ and rneilitic add. 

10 

Tricarboxylic acids or poiycarboxy sic acids may be used in the. inventive reaction either 
as they stand or else in the form of derivatives. 

Derivatives are pref era hSy 

15 

the relevant anhydrides in monomeHc or else polymeric form.. 

mbnd~ 5 dh or fnalkyl esters, preferably mono~ 5 dk or tnmethyS esters, or the 
corresponding mono- 5 dh orinethy! esters, or else the mono-, dk and 
20 theaters derived from higher alcohols, such as n-propanoi, iso propane! , 

ft-butanci, Isobuia no 1 < teil-butanci,. n^pentanoC n-hexanoL or else mono- dk: 
or tri vinyl esters 

and mixed methyl ethyl esters. 

25 

For the purposes of the present Invention, it Is also possible to use a mixture composed 
of a in- or polyoarboxy^c acid and one. or more of its derivatives. For the purposes of 
the present invention it is likewise - ; possible to use a mixture of imo or more different 
derivatives of one or more tri- or polycarboxyllc aoids, in order to obtain component B)> 

30 

Examples of dlote used for variant (b J of the prese nt invention are ethylene glycol ,. 
pmpa he-1 > 2-dio! , propane- 1 /3-diol t foutafie-1 . 2-dioS » butane- 1 s 3-dlol, butane- 1 ,4-diol, 
butane-2, 3-dioL pentane-1 ,2-dioi pentane-1 : 3-dio^ pentane-1 ,4-dloL penlane-l ? 5-dk>L 
pentane~23~dio!, pentane-2 5 4-diot hexane-1 ,2-dioi hexane-1 hexane-1 

35 hexane-1,5-diol, hexene-1 ,8-diol, hexane-2, 5-diol ,. hepian- 1 ,2-diot 1 ;7-heptanedloL 
1 ,8-octanedlof; 1 ,2-ootanedidl, 1 ,9-norianedloi, 1 ; 1 0-decanedioS, 1 >2-deeanedioSi 1 > 12- 
dodecanedioL 1 ; 2-dodecanedto! v 1 : 5-hexadiene-3 J 4-dioi cyofopentanediofs, 
cydoh exa nediol s ,, \ nositoi and derivatives , (2 )-m ethy I pen ta ne-2 : 4-dioL 2,4- 
dlmethyipentane-2 , 4~did , 2-et hy ihexane~1 1 3-dio.1 , 2 ( 5*cjj methyihe^ane-2, S-d'toi , 2 <2<4~ 

40 trimethylpentane-13-dioL pinacoS, diethyiene glycol, trfethyiene -gJycq!, dlpmpylehe 
glycoi tripropyiene glycol polyethylene, glycols H0CCHsCH 2 p}:^H: or polypropylene 
glycols HQ(CH[CHyCH 2 0)^H or rnixtures of two or more representative compounds of 
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the above compounds, where n Is a whole number and n - 4 to 25 v One, or else both, 
hydroxy groups here in the abovementioned dlols may also be substituted by SH 
groups. Preference is given to ethylene glycol, propane -1,2-dlol and dlethytene glycol 
Methylene glycol dipropylene gfyooi, and iripropylene glycol. 

5 

The molar ratio of the molecules A to molecules B in the A*By polyester In the variants 
(a) and (b) Is from 4:1 to 1:4, in particular from 2:1 to 1:2.. 

The at least thhydnc alcohols reached according to variant (a) of the process may have 
10 hydroxy groups all of which have Identical reactivity. Preference is also given hers to at 
least tnhydric alcohols whose OH groups initially have identieaS reactivity, but where 
reaction with at least one acid group can induce a fall-off in t£at$Vfiy of the- r^.m^^h^S 
OH groups as a result of steric or electronic effects. By way of example, this applies 
when trimethyiolpmpane or pentaeryfhntol is used. 

15 

However, the at least tdhydhc alcohols reactad according to variant (a) may also have 
hydroxy groups having at least two different chemical reactivities. 

The different reactivity of the fuhetfonai groups here may either derive from chemical 
20 causes (e.g. pnmary/secondary/tertlary OH group) or on steric causes. 

By way of example, the tiipl may comprise a idol which has primary and secondary 
hydroxy g roups, preferred exa m pie being glycerol 

25 Whan the inventive reaction rs earned out according to variant (a), it Is possible to use 
trio! or mixtures of idols which contain up to SO mot% (based on the -polys! mixture) of 
dlfunotbnaf alcohols, although it Is preferred to operate in the absence of diols and 
rnondfurictionai alcohols. 

30 When the inventive reaction & earned out according to variant (&}, ft is possible to use 
the tncarboxyHo adds or mixtures thereof, which may contain up to SO mol%< based on 
the acid rnixture, of difpnption^rcarboxyHo acids, although it is preferred to operate in 
the absence of mono- or dicarboKylic acids 

35 The Inventive process is preferably earned, out in the presence of a solvent Examples 
of suitable compounds are hydrocarbons, such as paraffins or aromatlcs Particularly 
suitable paraffins are n-heptane and cyclohexane. Particularly suitable aromatics are 
foiuenSv ortho-xylene, meia-xyjene, para-xytene. xylene in the form of . an isomer 
mixture, ethyibenzene, chiorobenzene and ortho- and meta-dlchlorobenzene, Other 

40 very parlfeularly suitable solvents in the absence of acidic catalysts are: ethers, such as 
djoxane or tetrahydrofuran, and ketones, such as met hyi ethyl ketone and methyl 
isobutyi ketone. 
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According, to the irivenjKon,. th^-amount of solvent added is at least 0 .1% by weight, 
based on the weight of the starting matedais used and to be reacted , preferably at feast 
1% by weight, and particularly preferably at least 18% toy weight, it Is also possible to 
S use excesses of solvent, based on the weight of starting materials used and to be 
reacted, e g. from 1.01 to 10 times the amount. Solvent amounts of more than 100 
times the weight of the starting materials used and to be reacted am not advantageous, 
because the reaction rate reduces markedly at markedly fewer concentrations , of the 
reactants, giving uneconomically long reaction times. 

10 

To carry out the process preferred according to the Invention, operations may be 
earned out In the presence of a dehydrating agent as additive, added at the start of the 
reaction. Suable examples are molecular sieves, in particular 4A molecular sieve, 
MgS0 4 > and H&2&G4, ■. During the. reaction: It fa also pots jfcie. to a<M further dehydrating; 
15 agent or to replace dehydrating agent by fresh dehydrating agent During the reaction it 
Is also possible to remove the water or alcohol formed by distillation and, for exam pie, 
to use a water separator. 

The reaction may be carried out in the absence of acidic catalysts it is preferable to 
20 operate m the presence of an acidic inorganic, organometaliic, or organic catalyst or a 
mixture composed of two or more acidic Inorganic/ organometaISlc : or organic catalysts. 

for the purposes of the present invention, examples of acidic inorganic catalysts are 
sulfuric add, phosphoric acid, phosphonic acid, hypophosphorous acid f aluminum 
25 sulfate hydrate, alum, acidic silica gel ipH - S r in particular - % and acidic aluminum 
pjdefe. Examples of other compounds which may be used as acidic Inorganic catalysts 
are ^umlnum. compounds of the general formula AICQR}* and tilanates of the general 
formula TI(QR) 4 , where ea ch of the radicals R may be identical or different and is 
selected independently of the others from 

30 

Gi-Okralkyf radicals, such as methyl, ethyl f n-propyl isopropyL n-butyi isobutyt see- 
butyl/tert-butyi n-pentyl, isopentys, sec-peniyi f neopenlyL 1 v 2-dimethyipropys, IsoaroyL 
h-haxyl, isohexyl sec~he>syl ? n-heptyL isoheptyi n-octy! 5 2-ethyihexyi, o-nony!, and n- 
decyL 

35 

CVCi s-cydloaf Ry I radicals, such as cyclopropyL cyclobutyl cyclopontyl : cydohexyl, 
cycioheptyi < oyciooctyt cyclone nyl, cycled ecyl , eydoundecyU and cyciododecyi; 
preference Is given to cyctepentyK eydohexyi, and cycioheptyl 

40 Each of the radicals R m Af(0R) 3 or T1(GR)4 Is preferably identical and selected from 
1 sop ropy S or 2~etbyihexyL 
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Examples of preferred /acidic organometaifie catalysts are selected from dialkyitin 
oxides R->SnO> where R is defined as above. A particularly preferrecl representative 
compound for acidic organornetalOc catalysts is dhn-feutyftin oxide, which is 
commercially available as "oxo-tiff, or dl-n-butyltrn difaurale, 

5 

Preferred acidio organic catalysts are organic compounds having, by way of example, 
phosphate groups, sulfonic acid groups, sulfate groups, or phosphonfe acid groups. 
Particular preference Is given to sulfonic acids, such as para4ofuenesu!fonic acid, 
Addle Ion exchangers may also be used as acid organic catalysts, e.g. polystyrene 
10 resins containing sulfonic acid groups and crossiinked with about 2 moil of 
divinylbenzene. 

it Is aim possible to use combinations of two or more of the abovementioned catalysts. 
It is also possible to use an immobilised form of those organic or organornetallic, or 
15 else Inorganic catalysis wb^ 

If the intention is to use acidic inorganic, orga no metall ic , or orga nic catalysts, according 
to the Invention the amount used is from G;1 to 10% by weight preferably from 0.2 to 
2% by weight, of catalyst, 

20 

The inventive process Is carried out under inert gas, e.g. under oarbon dioxide, 
nitrogen , m a nobte gas : among which mention may particularly be made of argon. 

The inventive process Is carried out at temperatures of from SO to 2Q0*C. It Is 
25 preferable to operate at. tern pferatures of f rom 1 30 to 1 8Cf C, m particular up to 1 SCTC, 
or below that temperature. Maximum temperatures up to 1 4S tt C. are particularly, 
preferred, and temperatures up to 135*C are very particularly preferred. 

The pressure conditions for the inventive process are not -critical per se. It is possible to 
30 operate at markedly reduced pressure, e.g. at from 10 to 500 ro bar. The Inventive 
process may also be carried out at pressures above 500 mbar. A reaction at 
atm ospheric pressure is preferred for reasons of simplicity; however, conduct at sightly 
increased pressure Is also possible, e g. up to 1200 mbar. It Is also possible to operate 
at markedly Increased pressure^ e.g. ai pressures up to 10 bar. Reaction at 
35 aimospheno pressure Is preferred. 

Ttie reaction time for the inventive process is usually frorn 10 minutes to 25 bours, 
preferably from 30 minutes to 10 hours, and particularly preferably from one to 8 hours. 


40 


Once the reaction has ended, the highly functional hyperbranched polyesters can 
easily be isolated, e g by removing the catalyst by filtration and concentrating the 
mixture, the concentration process here usually being carried out at reduced pressure. 
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Other -work-up methods with good suitability are precipitation after addition of water, 
followed by mashing and drying . 

Component B) can also be prepared in the presence of enzymes or decomposition 
5 products of enzymes (according to DE~A 101 ■ 631 S3); For the purposes of the present 
invenfion, the term acidic organic catalysts does not include the sgcarboxyiic adds 
reactsd according to the invention. 

It 'is. preferable to use lipases or esterases. Lipases and esterases with good suitability 
10 are Candida cylindracea, Candida lipoidica, Candida xugosa, Candida antarctica, 
Candida utiNs, Chromobacterium vfseosum, GeoMehum viscosum, Geofrichum 
cai&jdum, Mucof javanlcus, Mucor mShei : pig pancreas, pseudomonas spp,, 
pseudomonas fluorescens : Pseudomonas cepacia, Rhfeopus arrhteus, RNzopys 
delemar, Rhizopus nive.us, Rhizopus oryzae, Aspergillus niger r Peniciilium roquefortn, 
15 PenlcilHum bahiembertis, or esterase from Baopkis spp. and SacHlus 

thermoglucosidaslus. Candida aniarotica lipase B is particularly preferred. The 
enzymes listed are commercially available, for example from Novozymes Biotech inc., 
Denmark, 

20 The enzyme Is preferably used in immobilized form, for example on sHrca gel or 

Lewatft®, The processes for immobilizing enzymes are known per se> eg. from Kurt 
Faber. "Bfotransformations in organic chemistry", 3rd edition 1997, Springer Veriag. 
Chapter 3.2 "ImmobHization" pp. 345-358. fmmobliized enzymes are commercially 
available, for example from Novozymes Biotech Jhc*> Denmark, 

25 

The amount of immobilized enzyme Used is from 01 to 20% by weight, in particular 
from 10 to 15% by weight, based on the total weight of the starting materials used and 
to be reacted 

.30 The inventive process is carried out at temperatures above it is preferable to 

operate at temperatures of 1OO 5> 0 or below that temperature. Preference is given to 
temperatures up to 80*C< very particular preference Is given to temperatures of from 82 
to 7S*C y and st$ more preference is given to temperatures of from 65 to ?§*G> 

3S The inventive process is carried out in the presence of a solvent Examples of suitable 
compounds are Hydrocarbons, such as paraffins or aromatics, Particularly suitable 
paraffins are n-heptane and cyclohexane. Particularfy suitable arGmatics are toluene, 
ortho-xyiene, meta-xyiene, para-xylene, xylene in the form of an Isomer mixture, 
ethylbenEene. chiorobenzene and orthc- and meta-dichJorobenzene. Other very 

40 particularly suitable solvents are: ethers, such as dioxane or tetrahydrofuran, and 
ketones, such as methyl ethyl ketone and methyl "j sob utyl ketone 
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The amount of solvent added Is at feast 5 parts by -weight based on the weight of the 
starting materials used and to be reacted, preferably at least SO parts by weigh! and 
particularly preferably at least 100 parts by weight. Amounts of more than 10 000 parts 
by weight of solvent are undesirable; because the reaction rate decreases markedly at 
5 markedly sower concentrations f giving uneconomfcafSy Song reaction times. 

The Inventive process Is carried aul at pressures above 500 mbar Preference is given 
to the reaction, at atmospheric pressure . or $Hgf1% increased pressure, for example at 
up to 1200 mbar/ It is also possible to operate under markedly Increased pressure, for 
10 exa m pie at pressures up to 10 bar The reaction at atmospheric pressure Is preferred; 

The reaction time for the Inventive process m usually from 4 hours to 6 days, preferably 
from 5 hours to 5 days, and partfcuiady preferably from 8 hours to 4 days. 

IS Once the reaction has ended, the highly functlona! hyperbranched polyesters can 
easily be Isolated, e.g. by removing the catalyst by filtration and concentrating trie 
mixture, the concentration process here usually being carried out at reduced pressure. 
Other work-up methods with good suitability are precipitation after addition of water, 
followed by washing and drying. 

20 

The present Invent ton also provides the highly functional, hype rbranohed polyesters 
obtainable by the inventive process They have particularly Saw content of discolored 
and resinified material. For the definition of hyperbranched polymers, see also: 
P J Ffory, J, Am. Cbenx Soe, 1952, 74, 2718, and A. Sunder et ai, Cmm. Eur. J, 
25. 2000, 6, No 1, 1-8: However, In the context of the present invention, "highly functional 
hyperbranched" means that the degree of branching, L-e. the average number of 
dendritic linkages plus the average number of end groups per mplecuie is from 1 Q to 
99.9%. preferably from 20 to 99% f particularly preferably from 30 to 90% (see in this 
connection H> Prey et al. Acta Pefym. 1997, 48, 30), 

30 

The inventive polyesters have a molar mass. M w of from 500 to 50 000 g/mot preferably 
from 1000 to 20 000 g/moS, particularty preferably frorn 1000 to 19 OOO g/moL The 
polydlspersity is from 12 to SO, preferably from 1 ;,4 to 40 } p&rlieu lady preferably from 
1 5 to 3Q ? and very particularly preferably from 1.5 to 10. They are usually very soluble, 
35 La. clear solutions can be prepared using up to 50% by weight in some cases even up 
to 80% by weight, of the inventive polyesters m tetrahydrofuran (THP), n-butyl acetate, 
ethanol and numerous other solvents, with no gel particles detectable by the naked 
eye. 

40 The in veniive blghiy functional hyperbranched popsters, a re ca rboxy-termlnated , 
carboxy- and hydroxy4errrdnated r and preferably hydroxy-termmaled. 


PF 55319 


17 

The inventive moidlng compositions may comprise, as component G), from 0 to 80% by 
weight, in particular tip to 50% by waight of other additives and processing aids, other 
than BX 

5 The snyenive rpoiplhg coi^po;s!ffdn.s niay comprise, as component C), from 0 to 5% by 
weight, preferably from 0.05 to 3% by weight, and in particular from Q. 1 to 2% by 
weight, of at least one ester or amide of saturated or unsaturated afiphatjc carboxylle 
ac?ds having from 10 to 40 carbon atoms, preferably from 18 to 22 carbon atoms, with 
aliphatic saturated alcohols or amines having from 2 to 40 carbon atoms, preferably 
1 0 from 2 to. 8 carbon atoms. 

The carboxyfic acids may be monobasic or dibasic. Examples wNch may be mentioned 
are : pelargonfc. aoM c paimltlc add, iauric acki rnarganc acid } dodeoanedbio acid, 
behenlc acid, and particularly preferably stearic acki capnc acid, and also montanic 
1 5 acid (a mixture of fatty acids having from 30 to 40 carbon atoms J, 

The aliphatic alcohols may be mono- to tetraliydnc. Examples of alcohols are rv 
butanoi, n~octanol s stearyi afeohol> ethylene glycol propylene glycol; neopenty! giycor 
pentaerythrito!, preference being given to glycerol and pentsefythntol. 

2Q 

The aliphatic amines may be mono- di~ or tdamines. Examples of these are 
stearyiamms, ethylenadiamme, propylenediam me, hexametbyfenediamine, di(6- 
amlnohexyl}amine 5 particular preference being given to ethyienediarnine and 
hexamefhytenediamma. Correspondingly, preferred esters or amides are glycerol 
25 disiea rate, glycerol Iristearaie, ethy lenediamine distearate, glycerol monopal m state , 
glyceryl trOayraie, glyceryl monohehenate, and pentaeryfhntyl tetrast^arafe. 

If is also possible to use mixtures of various esters or amides, or esters with amides 
combined, the mixing ratio here being as desired. 

30 

Examples of amounts of other usual additives G) are up to 40% by weight preferably 
up to 30% by weight, of elastomenc polymers (also often termed Impact modifiers, 
elastomers, or rubbers), 

35 These are very generally copolymers which have preferably been built up from at least 
two of the following monomers: ethylene, propylene, butadlenevlsobutene/lsoprena, 
qfiforoprene., vinyl acetate, sty mm ; acrylonithSe and acrylates and/or methaoryiates 
having from 1 to 18 carbon atoms In the alcohol component. 

40 Polymers of this type are described, for example, m Houben-VVeyi, Methoden der 
organlsohen Chemfe, Vol 14/1 (C3eorgThieme-Vedag, Stuttgart, C3ermany : 196i) } 
pages 392-408, and m the monograph by C. B. Buoknall, "Toughened Plastics" (Applied 
Science Publishers, London, 1977), 

45 Some preferred types of s ucb elastomers are described below. 
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Preferred types of such elastomers are those known as ethylene-propylene (EPM) and 
ethyiene-prGpyiene-diene (EPQ'M) rubbers. 

5 EF&1 rubbers generally have practically no residual double bonds, whereas EP DM 
rubbers may have from 1 to 20 double bonds per 100 carbon atoms. 


Examples which may be mentioned of diene monomers for EPDI^ rubbers are 
sonjugateci dienes, such as Isbpreneand butadiene, non-conjugated dienes having 

10 from 5 to 25 carbon atoms, such as 1 ,4~pentadiene f 1,4-hex3diene r 1 v 5~hexadiene ? 

2 ? 5-dimethy^t,S-hexadiene and 1 ,4-ootadiene, cyclic dienes, such as cyclopentadfene, 
cyctohexadianes, cycioociadienes and dicydopentadiene, and also 
alkenylnorbornenes, such as 5~eihyiidene"2~norbomene, 5-buty!idene-2"nDrbornene, 2- 
methayyl-S-norbornane and 2HSopr0penyi-5-norbornene ; and tricyciodienes : such as 3- 

I S methyftneyd and mixtures of these Preference is g iven to 

1 ,S~hexadiene, 5-ethy!idenenorbornene and dteydopentadiene. The diene content of 
the EPDM rubbers is preferably from O S to 50% by weight, m particular from 1 to 8% 
by weight , based, on the totai weight of the rubber 

20 EPM and EPP1V1 rubbers may preferably also have been grafted with reactive , 
carboxyto acids or with denvat^ves of these. Examples of these are acry^c acid, 
methacryllc acid and derivatives thereof,. -e.g. gfyeidy! (meth)acry!afe 5 and also maie^c 
anhydride 

25 Copolymers of ethylene with aery to add and/or meihacrylic add and/or with the esters 
of these adds are another group of preferred rubbers. The rubbers may also include 
dica rboxy lie acids such as malelo acid and fumaricacki or derivatives of these adds, 
e:g. esters and anhydrides, and/or monomers containing epoxy groups. These 
monomers containing dicarboxyto acid derivatives, or containing epoxy groups are 

30 preferably incorporated into the rybbe'f by adding to the monomer mixture monomers 
containing diearhoxyiic acid groups and/or epoxy groups and having the formula L !! c I!! 
or IV 


35 
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CHR" ™CH — • CC%) m . © (CHR%— CH CHE* t«G 


-CH\ GH— CHR 8 

\ / 


where R 1 to R 3 are hydrogen or alky! having from 1 to S carbon atoms, and m Is a 
whole number from 0 to 20, g Is a whole number from 0 to 10 and p is a who le number 
6 from 0 to 5. 

R 1 to. R* are preferably hydrogen/where m is 0 or 1 and g is 1. The corresponding 
compounds are ma fete aqjcJ , ..fumade acid , m aisle a nhyd ride , aliy i glyddyi eth er and 
vinyl g^yddyl ether. 

10 

Preferred compounds of: the formulae !, 11 and fV are malefe acid, maleic anhydride and 
.{meih)acry!ates containing epoxy groups, such as gSycidyl acrylate and glyddyl 
m.ethaorySate t: . and the esters with tertiary alcohols, such as tart-butyl aery fata; Although 
the latter have no free cafboxy groups, their behavior approximates to that of the free 
15 acids and they are thereto re termed monomers with latent carboxy groups. 

The copolymers are advantageously composed of from 50 to 98% by weight of 
ethylene, from. 0,1 to 20% by weight of monomers containing epoxy groups anxilor 
methacry^c aad and/or monomers .containing . anhydride groups, the remaining amount 
20 being (meth)aory!ates. 

Particular preference is given to copoiymers camposed of 

from 50 to 88% by weight in particular from 56 to 95% by weight, of ethylene, 

25 

from 0,1 to 40% by weight, in particular from 0,3 to 20% by weight, of glycidyl acrylate 
and/or gjycidy I mathacrylate, (meth}acry1ic:acid and/or maleic anhydride, and 

from 1 to 45% by weight. In p&rtieuiar from 10 to 40% by weight of n-butyl aqrylate 
30 and/or 2-elhylhexy I acrylate. 


Other preferred (meth)acrylates are the methyl, ethyl, propyl, isohutyi and tert- butyl 
esters 

85 Besides these, oomonomers which may be used are vinyl esters and vinyl ethers, 

the ethylene oopoiy me rs described above may he prepared by processes known per 
se, preferably by random copo!ymeri?ati.on at high pressure and elevated temperature. 
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Appropriate processes are well known. 

Other preferred elastomers are emulsion polymers whose preparation is described, for 
example, by Biackley in the monograph "Emulsion poly The emutemers and 

5 catalysts which may be used are known per se 

in pHnclpfe ft is possible to use homogeneously structured elastomers or those with a 
shell stmcture. The sheO-type structure is determined by the sequence of add-on of 
the individual monomers. The morphology of the polymers is also affected by this 
1 0 sequence of addition, 

Monomers which may he mentioned here, merely as examples, for the preparation of 
the rubber fraction of the elastomers are aery! ates ? such as n-butyf acrylate and 2- 
ethyl hexyiacrylate { corresponding roethaerySaies* butadiene and isoprene, and also 
15 mixtures of these. These monomers may be copoiymehzed with other monomers, such 
as styrene, acryionitdSe, vinyl ethers and with other aorylates or mefhaeryfates, such as 
methyr mefhaory late, methyl a&ryteta, ethyl aoryiate or propyl aery late. 

The soft or rubber phase (with a glass transition. .temperature, of below Q°C) of the 
2Q elastomers may be the core, the outer envelope or an mtermediate shell (in the ease of 
elastomers whose struoture has more than two shells). Elastomers having more than 
one shell may also have more than one shell made from a rubber phase. 

If one or mom hard components ..(with, glass transition temperatures above 20-C) are 
25 involved, besides the rubber phase, in the structure of the elastomer, these are 
generally prepared by polymenz mg< as principal monomers, sty rene, aery ionit rite, 
methacryionitriie, a-methyiBtyrene, p-methyistyrene, or acrylates or methacryfates, 
such as methyl aorylate, ethyl aorylate or methyl methacryl&te. Besides these, it Is also 
possible to use- .relatively ismaft proportions of other comonomers. 

30 

It has proven advantageous in some cases to use emulsion polymers which have 
reactive groups at their surfaces, Examples of groups of this type are epoxy, earboxy, 
latent carboxy, amino and amide groups, and aiso functional groups which may be 
Introduced by concomitant use of monomers of the formula 

35 


CH 2 — c x H ----- C — R t2 

O 

where; 


40 R-° is hydrogen or Ci-C 4 ~afkyL 
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R* 1 Is hydrogen or d-Cg-aiky! or aryi in particular phenyl. 
R 12 Is hydrogen: Ci-Cvo-alkyi. Gg-C^-afy! or -OR™ 

5 

R 13 Is d-Cg-alkyi or Cs-Ci 2 -aryl, if desiffed with substitution by O or N-containsng 
groups, 

X is a chemical bond or C^-C< 0 -aSkyfene or Cs-Cts-aryieno, or 

10 

O 

i ; 

i ! 

Y JsO"2 orNH-Z ? and e y 
2 Is C^C icr a!kyiene or Cs-Ci^atylepe. 

15 The graft monomers described in EP-A 208 187 are also suitable for Inlroduclng 
reactive groups at the surface* 

Other examples which may be mentioned are aeryiarnidey. methacrylamlde and 
substituted acryiates or methacry!ates : such as (N4ert-butyiam!no)ethyl methaeryiate, 
20 (N.N-dimethylamrnoJefhyl acryiate, (N,N"dimethySamino)rnethyi aoryiate and (N>N- 
d iethyia mmo)et hyl aerylat e ; 

The particles of the rubber phase may also have been crossitnked. Examples, of 
crossiinking monomers are 1 ,3-butadiene, dlvlnyibenzene; diaily! phthaiate and 
25 dihydmdicyclopentadSenyr acrytate : and also the compounds described m EP-A SO 265. 

!t is also possible to use the monomers known as .grafMlhkthg .. m o&amers , Lsl 
monomers haVihg tvvo or niof#. poly m.pnzaSle double bonds which rBact at diWerent 
rates during the poiymehzaUon. Preference is given to the use of compounds of this 

30 type in which at feast one reactive group poiy me rizes at about the same rate as the 
other monomers, while the ether reactive group (or reactive groups), for example, 
po^ymenzeCs) sign iff cantly more slowly. The different polymerization rates give rise-to.' a 
certain proportion of unsaturated double bonds in the rubber, if another phase is then 
grafted onto a ru hber of th is type, at least some of the double bo nds present in % he 

35 rubber react with the graft monomers to form chemical bonds, Le, the phase grafted on 
has at least some degree of chemical bonding to the graft base. 

Examples of graft-Sinking monomers of this type are monomers containing ally! groups, 
In partjouiar aiiyi esters of eihylemcaSly unsaturated carboxyHc acids, for example a^y! 
40 aery late, a! iy I methaorylate , dial Jy I m aleaie , dialiy I f urn arate and diaHy! si^penate, and 
the mrrmporxdtng monoailyl oom pounds of these dioarboxyKc acids. Besides these 
there is a wide variety of other suitabie graft-iinking monomers. For further details 
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reference may be made here, for example, to US-A.4 14.8 846. 

The proportion of these crosslinking monomers In the impact-modifying poiymer is 
generally up to 5% by weight, preferably not more than 3% by weight, based on the 
5 Impact-modifying polymer. 

Some preferred emulsion polymers am listed beiow. Mention may first be made here of 
graft polymers with a core and with at least one outer -shell, and having thefqilowing 
structure: 

10 


[Type 

Monomers for the com 

L * ; 

Monomers for the envelope | 

f 

buta-1 f 3-dJene ? isoprene, n-buty! 
acrylate , ethyfhexyi acrylate* or a 
mixture of these 

styrene, aerySonltriie, methyl 
methacrylate 


as 1, but with concomitant use of 
crosstinkmg agents 

as I | 

1 

| Ml 

as I or II 

-—— ™™™~™™™™ — 

H-buty! aorylate, eihyi acrylate, 
methyl acrylate, buta-1 ,3-diene, 
isoprene ; ethy Ihexy 1. acrylate I 

|iv 

■ 

as J or \t 

j as I or 111, but with concomitant use j 
i of monomers having reactive 
groups, as described herein 

jv 

i 

styrene, acryi : onitnie : methyl 
mefhacrylate, or a mixture of these 

first envelope made of monomers 
as described under S and 1! for the 
core, second en velope as 
described under 1 or IV for the 
envelope | 


These graft polymers ■ in particular A8S polymers and/or ASA polymers, are preferably 
used in amounts of up to 40% by weight for the ^ impact^mdqlfjcatfen of PBT* if 
appropriate In: a mixture with up to 40% by weight of polyethylene terephihalate,. Blend 
15 products of this ty pe are obtainable with the trademark UStradur®S (pravlously 
U ltraMend@S from BASF AG) ; 

Instead of graft polymers whose structure has mora than one shell, it Is also possible to 
use homogeneous. I.e. single-shell/efestomers made from 1 ,3-butadlene, Isoprene and 
20 n-butyl acrylaie or from copolymers of these. These products, too, may be prepared by 
concomitant use of erossiinklng monomers or of monomers having reactive graups. 

Examples of preferred emulsion polymers are n-hutyf aorylate-(meth)aoryiIc aqd 
copolymers, n-butyi acrylate-glyddyi acrylate or h-butyl acryfate-glyoidyi methaoryiate. 
25 copolymers, graft polymers with an inner core made from n-butyl acrylate or based on 
butadiene and with an outer envelope made from the abovementioned copolymers, 
and copolymers of ethylene with comonomers which supply reactive groups. 
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The elastomers described may also be prepared by other conventional processes, e.g. 
by suspension polymerization 

Preference also given to s&cene rubbers, as described, in .0£>A 37 25 57% EP~A 
5 235 690, DE-A 38 00 803 and EP-A 319 290. 

ft is, of course, also possible to- use mixtures of the types of rubber listed above. 

Fibrous or particulate fillers C| which may be mentioned are cartoon fibers, glass fibers, 
10 glass beads, amorphous siSfca, asbestos, calcium m ^cate, CBicmm metasfllcate,. 
magnesium carbonate, kaolin, chalk, powdered quartz, mica, barium sulfate and 
feldspar, used In amounts of up to 50% by weight, m particular up to 40% by weight. 

Preferred fibrous filters which may be mentioned are carbon fibers, aramid fibers and 
15 potassium iitanate fibers, and particular preference is given to glass fibers m the form 
of £ glass. These may be used as rovings or in the commercially available forms of 
chopped glass. 

yixiures of glass; fibers D| with component B) in a ratio >of from. 1 ; 100 to 1. ; 2, and 
20 preferably from 1 : 10 to 1 : 3, am particularly preferred. 

The fibrous fibers may have been surface-pretreated with a silane compound to 
improve oornpatibility w^h the thermoplastic, 

25 Suitable si^ane compounds have the formula: 
where: 

X NH,^ CH^fCi-h HQ-, 
O 

30 

n is a whole number from 2 to 10, preferably 3 to 4, 
m is a whole number from 1 to 5 t preferably 1 to 2 5 and 
k is a whole number from 1 to 3, preferably 1 . 

35 

Preferred sllane com pounds are ami nopropyitrimethoxysilane , 

ammobutyftrimethoxysila amlnoprbpyitriethbxysiiane and arnino.bytyStrlethoxysiiane, 
and . also the corresponding siianes which contain a giyddyi group as substituent X. 
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The amounts of the silane compounds generally used for surfaoe-coating are from .0.05. 
to 5% by weight, preferably from 0.S to 1,5% by weight andln particular from 0:8 to 1% 
by welg hi (based on G) 

.5 Acicufar mineral fillers are also suitable. 

For the purposes of the invention, aoicular mineral filters are mineral filters with strongly 
developed aoicular character. An example is acic.t^ar wojlastonite. The mineral 
preferably has an L/D (length to diameter} ratio of from 8:1 to 35:1, preferably from 8:1 
10 to 11:1 , The mineral. 'filter may, if desired, have been pretreaied with the 
abovementioned s^ane compounds, but the pretreaiment is not essentiai. 

Other fitters which may be mentioned are kaoiln, calcined kaolin, wollaslonfte, talc and 
chalk, 

15 

As component C), the thermoplastic molding compositions of the invention may 
comprise the usual processing aids : such as stabilizers, oxidation retarders, agents to 
counteract decomposition: due to heat and decomposition due to ultraviolet light, 
lubricants and moid-retease agents, colorants, such as dyes and pigments, nuoieafi no 
20 agents, pfasticfeers, etc. 

Examples which may be mentioned of oxidation retarders and heat stabilizers are 
stehoaOy hindered phenols and/or phosphites, hydroquiriones, aromatic secondary 
amines, such as diphenyia mines, various substiloted members of these groups, and 
25 mixtures of t hese in concentrations of up to 1% by weight , based on the weight of the 
thermoplastic molding compositions. 

UV stabilizers which may be mentioned, and are generally used in amounts of up to 
2% by weight, based on the molding composition, are various substituted resorolnols, 
30 salicylates, benzotriazoles, and henzophenones, 

Colorants which may be added are inorganic pigments, such as titanium dioxide; 
ultramarine blue. Iron oxide, and carbon black, and also organic pigments, such as 
phtha I ocy an inaa quinaoridones and perytenes, and also dyes, such as nigroslne and 
35 anthraquinones. 

Nucleating agents which may be used are sodium phenylphosphlnate, alumina, silica, 
and preferably talc, 

40 Other lubricants and mold-release agents are usually used In amounts of up to 1 % by 
weight. Preference Is. given to long-chain fatty acids (e.g. stearic acid or behenic acid), 
salts, of these: (e.g., calcium stearate or zinc stearate) or montan waxes (mixtures of 
straight-chain saturated carboxy lie adds having chain lengths of from 28 to 32 carbon 
atoms), or caicium montanate or sodium montanate, or iow-molecular~weight 

4S polyethylene waxes or low-molecular-weight polypropylene waxes , 


PF 55319 


25 

Examples of psasticizers which may be mentioned are dipctyl phihalates, dihenzyl 
phtha§ates H butyl benzyl phihalaies, hydrocarbon oils and N-{n-butyi)benzene- 
sulfonamide. 

5 The inventive moid! ng compositions may also com prise from 0 io 2% by weight of 
fluorine-containing ethylene polymers; These are polymers of ethylene with a fluorine 
content of from 55 to 78% by weight, preferably from 70 to 78% by weight 

Examples of these are polytetrafluoroethyfene (PTFE) : tetrafluoroethyiene- 
10 hexafiuoropropylene copolymers and tetrafiuoroethylene copolymers with relatively 
small proportions (generally up to 50% by weight) of copolymerteable ethylenicafiy 
unsaturated monomers. These are describee^ for exampie : by SchMknecht In "Vinyl 
and Related Polymers", WiieyA/^ Wall m 

"Ruoropoiymers" (Wiley Interscience, 1972). 

15 

These fluorine-containing ethylene polymers have honi og eneous . dlstnbutlon- m the^ 
molding compositions and preferably have a particle size d 6G (numeric median) m the 
range from 0 05 tp 10 um v in particular from 0.1 to 5 ixm. These small, particle sizes 
may .particularly preferably be achieved by the use of aqueous dispersions of fluorine- 
20 containing ethylene polymers and the Incorporation of these into a polyester .melt. 

The inventive thermoplastic molding compositions may be. prepared by methods known 
per se< by mixing the starting components In conventional mixing apparatus, such as 
screw extruders, Brabender mixers or Banbury mixers, and then extruding them. The 
2.5 exirudate may be cooled and comminuted. It is also possible to premix Individual 
components and then to add the remaining starting materials indMduaHy and/or 
likewise in a mixture. The mixing temperatures are generally from 230 to 29G*C. 

In another preferred method of operation, components 8) and, if appropriate, C) may 
30 be mixed with a polyester prepofymer, compounded, and peiletteed. The resultant 

pellets are then solid-phase-condensed, continuously or batchwise, under an inert gas, 
at a temperature beiow the melting point of component A) until the desired viscosity 
has been reached. 

35 The inventive thermoplastic molding compositions feature good flowahfiity together with 
good mechanical properties. 

in particular, the processing of the indivlduaLcomponents twithout clum pf ng or caking) 
is problem-free and possible within short cycle times, so that a particular application 
40 that can be considered is thin-wailed components. 

These are suitable for the production of fibers, films, and moldings of any type, in 
particular for applications as tailgates, switches, housing parts, housing covers, 
headlamp background (bezel), shower bead, fittings, smoothing irons, rotary switches. 
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stove controls, fryer lids, door handles, (rear) mirror housings, (tailgate) screen wipers, 
sheathing for optical conductors. 

Examples 

5 

Component A/1 ; 

Folybutytene terephthaiate with a viscosity number VN of i 30 mf/g and carboxy end 
group content of 34 mvaf/k§ (Uftradur© B 4520 from BASF AGHVN measured m 0,i% 
10 strength by weight soiut^on in phanol/o-dichSorobenzene); 1:1 mixture) at 2§*C S 

comprising 0.65% by weight of pentaerythrity! tatrastearat^. (component CI, based on 
100% fey weight of A) 

CompDnent A/2: 

15 

Polyethylene tare phthaiate PET wJth a VN of 74,5 mi/g; 
Component A/3: 
20 Polytrimethyls ne ta rep hihai&te with a VN of 1 08 m I/g , 
Component A/4: 

Polycarbonate based on biaphenolA and dipheny! carbonate with a VN of 59 mi/g. 

25 

Component A/5: 

P8T with VN 130 m?/g, but without oompohent CI L 
30 Components 8: 


Monomers 

(g/firsol) 

Mw 

(g/mol) 

OH number 
<mg KOH/g) 

Add number | 
(rng KGH/g) j 

B/1 ) AeNpsc acid and glycerol 

1900 

6910 
2580 

416 
295 

i67 1 

1 8/2 Adlpsb acid and glycerol 

IB/3 j Adipsc acsd and glycerol 

j : 

4370 

18220 

248 

93 j 

8/4 | Dimethyl terephthalaie and 
glycerol 

400 

1140 

273 


B/5 Adlplc add and 

2450 

12280 

213 

S3 1 

| 8/6 | Adlpic acid and IMP 

i: .: L 

2470 

12570 

216 | 106 


TMP: 1 , 1 f 1 -Tns(hydroxymethy ^propane 
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Preparation of 8/1: 

184S g (I f ,27 mo!) of adpc add and 868 g (9,43 mo!) of glycerol formed an initial 
charge in a 5 ! glass fiask which Had been equipped with stirrer, interna! thermometer, 
5 gas Inlet tube, reflux condenser, and vacuum connection with cold trap. 2.5 g of dk> 
hutyiiin oxide commercially available as Faseat® 4201 were added, and the mixture 
was heated with the aid of an mi bath to an internal temperature of 140 & C. A reduced 
pressure of 250 ni bar was applied In order to remove water formed during the reaction. 
The reaction mfxtum was kept for 4 hours at the stated temperature and the stated 

10 pressure, and then the pressure was lowered to 1 00 mbar and the mixture was kept for 
a further 6 hours at 140*0. After 8.5 hours, 383 g (4;i6 mol) of glycerol were added. 
The pressure was then lowered to 20 mbm, and the mixture was kept for a further 5 
hours at 140*0; it was then cooled to room temperature. This gave 2409 3 of 
hype r branched polyester m the form of a clear, viscous liquid. The analytical data are 

15 given in Table 1. 

Preparation of 8/2: 

2018 g (13,81 mot) of adipic add and 1059 g (11.51 moJ) of glycerol formed an Initial 
20 charge in a 5 I glass flask which had been equipped win stirrer, Internal thermometer, 
gas In let tube, reflux condenser, and vacuum connection with cofd trap. 3,04 g of dnv 
hutyltin oxide commercially' available as Fasoat® 4201 were added, and the mixture 
was heated with the aid of an oil bath to an internal temperature of 125*0 > A reduced 
pressure of 100 mbar was -applied in order to remove water formed during the reaction. 
25 T he reaction mixture" was kept for 1 1 hours at the stated temperature and the stated 
pressure, it was then cooled to room temperature. This gave 2645 g of hyperhranched 
polyester in the form of a clear viscous liquid. The analytical data are given m Table 1 . 

Preparation of 8/3: 

30 

2018 g (13.81 md) of adspic acid and 1059 g (11.51 mo!) of glycerol formed an Initial 
charge In a 5 ! glass fiask which had been equipped with stirrer internal thermometer, 
gas Inlet tube, reflux Qondenser, and vacuum connection with cold trap. 3,04 g of di-n- 
butyfUn oxide commercially available as Pascal® 4201 were added, and the mixture 
35 was heated with the aid of an oil bath to an Internal temperature qf iSCTQ. A reduced 
pressure of 100 m bar was applied in order to remove water formed during the reaction. 
The reaction mixture was kept for 9 5 hours at the stated temperature and the stated 
pressure, ft was then cooled to room temperature. This gave 2511 g of hyperbrancbed 
polyester in the form of a dear, viscous liquid The analytical, clata are given In Table 1 . 

40 
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Preparation of 8/4: 

1589 g (8 19 mo|} of dimethyl farephthalata and 628 g (8,83 roof) of glycerol formed an 
Initial, charge tn a S i glass flask which had been equipped with stirrer, internal 
5 thermometer gas inlet tube, reflux condenser, ana vacuum connection with cold trap. 
4,4 g of ds-n-butyiiin oxide commercially available as Fascat® 4201 were added, and 
the mixture was heated with the aid of an oil bath to an, Infernal temperature of 140 ? C-. 
A reduced pressure of 50 mbar was applied in order to remove water forrned during the 
reaction. . The reaction., mixture, was kept for 34 hours at the stated temperature and the 
10 stated pressure. It was then cooled to room temperature. This gave g of 

hyperbranched polyester in the form of a clear, viscous liquid. The analytical data are 
given In Table 1 , 

Preparation of 8/5: 

15 

2000 g (13 jO moi) ef adipic aoid and 1530 g (11,42 moi) of ivl ^l ^nsmydrexymethy!)- 
propane (TMP) formed an initial charge in a 5 I glass flask which had been equipped 
with stirrer, iriternal thermometer gas inlet tube, reflux condenser, and vacuum 
connection with cold trap, 3:53 g of di-n-hutyltin oxide.: commercially avaifabfe as.: 

20 Fas.oat# 4201 were added, and the mixture was heated with the aid of an oil bath to an 
Internal temperature of 13S*C. A reduced pressure of 500 mbar was applied In order to 
remove water formed during the reaction. The reaction mixture was kept for 3.5 Hours 
at the stated temperature and the stated pressure, and then the pressure was lowered 
to 300 mbar and the mixture was kept for a further 5,5 hours at 140*0; It was then 

25 cooled: to room temperature. This gave 3093 g of hyperbranohed polyester in the form 
of a clear, viscous liquid. The analytical data are given in. Table L 

Preparation of 8/8: 

30 2000 § (1 3.70 moi) of adspic add and 1 530 g (11 ,42 moi} of TMP formed an initial 

charge in a 5 1 g^ass fiask which had been equipped with stirrer, Internal thermometer, 
gas inlet tube, reflux condenser, and vacuum connection with cold trap. 3,53 g of di~n~ 
butyitin oxide commercially available as Pascal© 4201 were added, and the mixture 
was heated with the aid of an oil bath to an Internal temperature of 135^C, A reduced 

35 pressure of 500 mbar was applied in order to remove water formed during the reaction. 
The reaction mixture was kept for 4 hours at the stated temperature and the stated 
pressure, and then the pressure was towered to 200 mbar and the mixture was kept for 
a further S hours at 140^0, It was then cooled to room temperafure, This gave 3100 g 
of hyperbranohed polyester in the form of a clear, viscous fiqu id. The analytical data 

40 are given in Table 1 , 


FF 55319 


29 

Component B/lc (for comparison} 

Hyparbranched poiyester composed of dhTiethyiolprapbnic acid according to 
WO 97/45474 with: 

5. 

Mn 1600 
Mw 2100 
Tg 40 
COOH; 6.1 mg KOH/g OH: 488 mg KOH/g 
10 {Boltorn© H3G from Perstorp AB ■ Sweden) 

Component C/2; 

Chopped glass fibers with an average thickness of 10 pro 

IS 

Preparation of molding compositions 

Components A) to C) were blended in a. twfn-screw extruder at from 250 to 280*0 and 
extruded into a water bath. After peiietteing and dtymg :: test specimens were infection 
20 molded and tested < 

MVR was determined io ISO 1133, modulus of elasticity to ISO 527-2, Charpy Impact 
strength to ISO 1 79-2/1 eU, and VN to BIN 53728 or ISO 1828, 

25 The inventive compositions and the results of the measurements are found in the 
tables. 


Table 1 


j Components 
j [% by weight! 


2 |3 

4 

5 

8 j 

1 A/1 

95 




86 ! 



95 




jA'2 


I 95 



— ; 

: 
: 

IA/3 



95 


! 

: 

| A/4 


j 


95 


[1/5 



5 


5 

5 

5 

L 

™™. 

; 

i ^ 


[30 j 
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VM 

117 

117.5 

66 4 

102 8 

80.3 

Ii8 | 

MVR 

171 

139 

>250 

225 

160 

53,7 | 

Flow spiral 
280/30*0 - 
2 mm (rrsm) 

48 

48 

33 

59 

21 

36 | 


Table 2 




8 

m 

199 

[96 

8/4 

1 1.00 

"[4,00 ; 


TMM 1 97.4 >250 
-2 mm (mm) j 1 


Mechanical properties 

Stress at max.: (N/nim) 

57 5 

51.55 

Tensile strain at yield (%) 

37 

"21 

Modulus of slasiidiyi (N/mm) 

2549 

2721 

Impact strength - notched 
(kj/nf) 

"o 

1.3 


Table -.3 



1c 

9 

"16" 

"ti 

A/1 ~ 

100 

99 

98 

97 

B/1 


1 

2 

3 


; Analysis 





VN 

119 

122 

121' " ~ 

114 


29.5 


32.8 

45 8 


i Mechanical 
i properties 





: Stress at bress? 
(N/mrrf) 

56.2 

55.2 

53,7 

562 

\ Tensile strain at 

"m 

3.6 

4.1 

3.6 


31 


5 


Modulus of elasticity 
(N/mm s 5 

2488 

2533 

2377 

2297 

Notched Impact 
strength :<23°C) 
{kJ/m 2 } 

4.3 

4.3 

3.5 

4.3 

Flow spiral 
ZmW*C 2 mm 
(cm) 



41.0 

47.1 ~ 

t MVR-a*27S*/ar,1 6- kg: 
Table 4 


12 

13 i 

14 

15 

[10 

1 17 He ; 

A/1 | 

99 

87 | 

"95 

99 

97 

|95 |10P j 

B/2 { 

1 

3 ~] 

5 




8/3 | 




1 

13 



Analysis 




! 


.... 

115 

' 115 



113 

its lie 

, 1 .„ 

109 TilS | 


Mechanical 
properties 








Stress at 

max.: 

(fM/mm) 

58.3 

"54:5 

52.9 

S5.9 

54,5 

52.6 

58.2 

Tensile 
strain at 
yield {%) 

23,8 

3.8 

4 

3.8 

'3.7 

4 

3,5 

Moduliis of 

elasticity 

(N/nim) 


2354 

2384 

'2469 

"2410 

"2326" 

2488 

Impact 

strength 

(kJ/m 2 ) 

88 


124 

144 

173 

173 

199 

Notched 
impact 
strength 
tkJ/nf} 

5 


6.1 

5.8 

5.9 

D/1 

4.3 
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Flow 1 42 

45 j 46 | 42 

43 

45 

35 

spiral 





26Q/80X 1 





-2mm 





(cm) | 






Table 5 


Components (% by weight) 

1c 

2 c 

3c 

m 

99 

67 

95 

B/le 

Too 

aoo 

5:00 

m 

125.6 

140.5 

1*20.7 

MVR 

64.2 

tip 


DSC 




GPC 





: Mechanical properties 

i Stress at max.: (N/mro) 




Tensile strain at break/yield {%) 




Modulus of elasticity (N/mm) 




Impact strength (-30°C) (kJIrrr) 

156 

118 

"Its 

\ impact strength ~ notched {kJ/m*). 

2.5 

2.2 

2 

: Flow spiral 260/80 *C -2 mm (rnm) 

43 

43.5 

46.2 
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m 

i, Thermopisstische Forniroassen enihaitend 

5 A) 1 0 - 99 r 99 Gew>% mindestaos alhes tfiermoplastiscften Polyesters 

8) 0,01 - 50 Gew,-% etnes hoch- oder hyperver^welgten Polyesters das Typs 
A K B y mii x mmdesiens 1 f 1 und y mindestens. 2/1 

10 C) Q - 60 welterer Zusatzsioffe, 

wobai die Summs der Gewtehtsprozente: cter Komponehten A) bis C) 100 % er~ 

15 2> Thermopfastische Formmassen nach Anspruch 1 , in denan die. Kom ponenta S) 
ein Zahienmittei das Molekulargewichts Ma Von 300 bis 30000 g/moS aufw^ist 

3. Thermoplasiische Formmassen n ach den Anspruefien 1 Oder 2 , m den an die 
Komponente 8} mm GlasObergangstemperatur T g von -5CTC bis 14CTC aufweist 

20 

4. Thermopfasfeehe Formmassen nach den Anspruchen 1 Us 3, In denen die 
Kornponeme 8} eine OH-Hah! (gemaS DIN 53240} von 0"bfs 600 ms-KGH/g Po- 
lyester aufweist. 

28 5, Thermoplastische Formmassen nacfvden AfisprQcheri 1 bis 4, In denen die 

Komponente B) eine COOH-Zah! (gemaS DIN 53240) von 0 bis 800 mg KOH/g 
Polyester aufweist 

8. Thermopfa&ische Formmassen nach den Anspruchen 1 bis 5. in denen die 
30 Komponente 8} wenigstens eine OH-Zah! oder erne CGOH-Zahf gr5iler 0 auf- 

walsi 

7. Thermoplastische Formmassen nach den Anspruchen 1 bis 8 t in denen die 
Komponente 8) erhaltiioh isi, indem man 

35 

(a) elne Oder mehrere Dfcarbonsauren oder ernes Oder rnehrere Derivate .der- 
selfoeprmi einem Oder ^eftreren mindestens trifunktidneilen Alkoholen 

Oder 


(b) elne oder raehrere Tncarbonsauren oder hohere Poiyoarbonsauren Oder 
etnes oder metirere Denvate derseiben mit einem oder mehreren Diof.en 


37 


gegebenenfaISs in Gegeowart ernes Loseniltte Is und optional in Gegenwari efnes 
sauren anorgaoischen ; mataflorganischen Oder orgamschan Kataiysators Oder 
allies Enzyms umsetzi 

5 

8. Thermopiastische Foroimassen nach den AnspruGhen 1 bis 7, In denen die 
j Komponents 8} gemaR Ansprueh #7 erbaiiilch 1st, wo&ei man in Variante (a) ei~ 

nan mifidestBns trifunktionelbn Afkohoreinsalzl der Hydroxy ^gf uppen von mirv 
destens EWei chenmsch ynterschiedfichen Reaktivrtiten aufwslst 

10 

j §. Therm opfesiisehe Formmassen n ach den Ansprucften 1 bi s §7 : , in dan en die 

Komponanta B) geniaS Ansprueh 7 erhaltilch 1st, wobei man In Variante (a) efhen 
mindestens tnfynktionelian Aikohoi einsetzt der Hydfoxyigruppen von Jewells 
chemlsch gfe?cher Raaktivitat aufweist 

15 

id. Therm oplaslische Farmmassen nach den Anspruchen 1 bis 7, wobeLrnan m Va- 
riante (b) gemaS Ansprueh 7 elnen rn indesiens tnfunktionellen. ASkohol einsefet 
der Hydroxylgruppen von Jewells ehemiseh gfefcher R.eakfivMt aufweist, 

20 11 Thermaplastische Formniassen nach dan Anspruchen 1 bis 7, in denan die Konv 
ponanle 8} gemaSe Variante (fo) geniaS Anspruch 7 erliaStfich 1st, imtem man 
mmdestens eine Tncarbonsaure oder Pofyearbonsayra emsetzt, die Garb- 
oxylgruppert von mmdestens zwal unterseNedisehen Raaktivtaten aufweist 

25 12. Verwendung der thermopiastischen Formmassen gemiE den AnsprQehan 1 bis 
11 zyri^r&e?iu&@ von Fasern . Foiien und Formkarpern jeglloher Art 


13. 


Fasern, FoHen und Formkorper jegtteSier Art arhalttch aus den thermoplasttschen 
Formrnassen gemaS den Anspruchen 1 bis 11. 
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Patent -claims: 

1 , A thermoplastic molding coniposifjoh comprising 

5 A} from 10 to 99.98% by weight of at feast one thermoplastic polyester 

6} from 0,01 to 50% fay weight of a highly branched or hyper bra nehed polyes- 
ter of :A>By type where x is at least 1.1 and y is at least 2,1 

1 0 C) from 0 to 60% by weight of other additives, 

where the total of the percentages by weight of components A) to G) is 100%. 

2, The thermoplastic molding composition according to claim 1, in which component 
15 B) has a number-average molar mass "Mo of from 300 to 30 000 g/mol. 

3, The thermoplastic molding composition according to claim: 1 or 2 : in which com- 
ponent B) has a glass transition temperature of from -50*0 to MO'G, 

20 4. The thermoplastic molding composition according to claims 1 to 3 : in which com- 
ponent 8) has an OH number (to DIN 53240} of from 0 to 600 mg KOH/g of poly- 
ester. 

5, The thermoptestic molding composition according to claims 1 to 4, in which com- 
25 ponent 8) has a COOB number (to DIN 53240) of from © to 800 mg KOH/g of po- 

fester 

The thermoplastic: molding composition according to claims 1 to 5, In which com- 
ponent 8} at least has an OH number or a CGOH number greater than Q. 

30 

7 The thermoplastic molding composition as .claimed in claims 1 to 8, in which 
component B) is obtamahfe by reacts ng 

(a) one or more dicarboxyilc acids or one or more denvatiyes of the same with 
35 one or more at least trihydnc alcohols 

or 


40 


(b) one of mom tricarboxylic acids or higher poly carboxy lie acids or one or mo- 
re derivatives of the same with one or more diols 


34 

if appropriate in the presence of a solvent and optionally in the presence . of an a~ 
okfic inorganic, organometaliic, or organic, catalyst: or of an enzyme. 

The thermopfastfe -molding composition as claimed in claims 1 to 7 f in which 
component B) Is obtainable according to claim 7 } wheray in variant (a} : use is 
made of an at least irihydnc alcohol which has hydroxy! groups having at least 
two different chemical reactivities. 

The thermop!a^tio.:mciid.ing : composition according to claims 1 to 7, in which com- 
ponent 8) is obtainable according to ciaim 7, where, in variant use is made of 
an at feast tnhydnc alcohol which has hydroxy groups which all have identical 
chemical reactivity. 

The thermoplastic molding composition according to claims 1 to 7< where variant 
<b) according to claim 7 uses an at least trihyd.no alcohol which has hydroxy 
groups all of which have identical chemical reactivity. 

The thermoplastic molding composition according to claims 1 to 7, in which com- 
ponent 8} Is obtainable according to variant <b) according to ciaim 7, by using at 
least one tncarboxy^c acid or polycarhqxyiic acid which has carboxy groups ha- 
ving at least two different reactivities. 

The use of the thermoplastic molding compositions according to claims 1 to 11 
for producing fibers, films, or moldings of any type, 

A fiber, a film, or a molding of any type obtainable from the thermoplastic molding 
.compositions according to claims 1 to i l 


